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Students’ motivation is a vital determinant of academic performance that is influenced 
by the learning environment. This study aimed to assess and analyze the motivation 
subscales between different cohorts (chiropractic, dental, medical) of anatomy students 
(n = 251) and to investigate if these subscales had an effect on the students’ anatomy 
performance. A 31-item survey, the Motivated Strategies for Learning Questionnaire 
was utilized, covering items on intrinsic and extrinsic goal orientation, task value, control 
of learning belief, self-efficiency for learning and performance, and test anxiety. First-
year dental students were significantly more anxious than chiropractic students. 
Second-year chiropractic students attached more value to anatomy education than 
second-year medical students. The outcome of this research demonstrated a significant 
relationship in first- and second-year chiropractic students between anatomy 
performance and motivation subscales controlling for gender such as self-efficacy for 
learning and performance was (β= 8 CI: 5.18 - 10.8, P < 0.001) and (β = 6.25,CI: 3.40 - 
9.10, P < 0.001) for first-year and second-year respectively. With regards to intrinsic 
goal orientation, it was (β = 4.02, CI: 1.19 - 6.86, P = 0.006) and (β = 5.38, CI: 2.32 - 
8.44, P = 0.001) for first-year and second-year respectively. For the control of learning 
beliefs, it was (β = 3.71, 95% CI: 0.18 - 7.25, P = 0.04) and (β = 3.07, CI: 0.03 - 6.12, P 
= 0.048) for first-year and second-year respectively. Interventions aimed at improving 
these motivation subscales in students could boost their anatomy performance.  
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Studies have shown that motivation is the key to work productivity and learning (Keller, 
1987). Student motivation is a vital determinant of academic performance and 
achievement (Maurer et al., 2013). It has always been a key factor in career 
development (Owolabi et al., 2013). 
Motivation in education belongs to the higher-level needs of self-esteem/recognition and 
achievement of full potential. Intrinsic and extrinsic factors are known to affect students’ 
motivation.  The key to encouraging deep learning lies in student motivation (Cake, 
2016). Students welcome approaches that are stimulating, motivating and entertaining 
to encourage their involvement (Evans et al., 2014). 
It was found that more positively motivated participants consistently reported more use 
of deeper-level strategies and expressed more sophisticated beliefs about the nature of 
knowledge and knowledge acquisition (Bråten and Olaussen, 2005). Motivation of the 
students was above average when an interdisciplinary course was taught combining 
closely related subjects to enhance medical comprehension (Dettmer et al., 2010).  
Despite the abundant online learning resources in self-directed ways around the world, 
the learning-related factors, such as informal learners’ behaviors and motivations, are 
the guidelines for improving performance in the current generation. Successful learners 
are characterized as being internally motivated (Wang and Peverly, 1986). Internally 
motivated learners actively process information through self-directed learning, by 
utilizing the learning resources available to them in order to obtain new knowledge and 
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skills in a self-directed way. Successful learners are characterized as being internally 
motivated (Keller and Suzuki, 2004).  
 
As anatomy teaching hours have diminished, more self-directed learning is expected 
from students (Davis et al., 2014). Motivation plays a significant role in learners' ability 
to undertake self-directed learning (Pintrich, 1999). It is not only an innate, intrinsic 
characteristic of the student; it can also be influenced by external environmental factors, 
such as grades, teacher, and instructional design of the curriculum (Keller, 2008).  
Motivation is an important factor in determining students’ achievement and 
performance. Cioclov and Lala-Popa (2019) referred to motivation and performance as 
two interrelated concepts. They demonstrated that motivation generates performance. 
Sargent et al. (2011) point out that motivation is one of the most important factors in 
influencing performance in an introductory financial accounting class. 
The theory that links personality, human motivation, and optimal functioning is called 
Self-Determination Theory (SDT). There are two main types of motivation, the extrinsic 
and the intrinsic motivation. They both have a powerful effect on the behavior of 
students (Deci and Ryan, 2002).  Self-Determination Theory is an approach to human 
motivation whose basic tenant is the innate desire of humans to learn (Deci and Ryan, 
2000). This theory (SDT) is focused on the relationship between the impact of the 
extrinsic motivation on the intrinsic forces. The main idea of SDT is that if “the 
environment allows one to encounter feelings of appropriateness; independence and 
relatedness, the individual's motivation toward a given task will be satisfactory” 
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(Vallerand et al., 2008). The SDT theory has been successfully applied to a diverse 
array of important life domains, including work, health, and relationships (Vallerand et 
al., 2008). Niemec (2006) has declared that SDT is influential in learning since 
“students' natural tendencies to learn represent the greatest facility educators can use.” 
Although most theories are interested in the quantity of motivation, SDT is concerned 
about the quality of motivation.  
 
The most self-determined type of extrinsic motivation arises when a person is involved 
in a certain task because it is in harmony with their aims, principles, and demands. 
Identified regulation occurs when an individual engages in an activity that they deem 
personally valuable and important to attain the desired outcome. In this case, a person 
endorses the behavior and performs it with a high degree of perceived autonomy (Ryan 
and Deci, 2000). 
 
Self Determination Theory (SDT) is a meta-theory that provides the investigators with 
an interpretation about motivation towards preferred behaviors (Ryan and Deci, 2002). It 
focuses on how internalized, or self-determined, one’s actions are in a specific social 
context (Evans, 2015). It also differentiates between types of motivation (Maurer et al., 
2012). 
 
This theory was designed to explain how to influence an individual's intrinsic motivation 
(Tranquillo and Stecker, 2016).The actual foundation of SDT comes from the 
Organismic Integration Theory (OIT), a sub-theory of SDT. As stated by OIT, motivation 
has several dimensions that includes extrinsic, intrinsic, and amotivated motives (Ryan 
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and Deci, 2002). In contrast, lower levels of self-determined motivation are obvious 
when an individual's perceived causality is external, and the behavior is undertaken 
because they would be under pressure to do a task (Ryan and Deci, 
2002).Consequently, higher levels of self-determined forms of motivation generate more 
positive impact than lower levels of self-determination (Ryan and Deci, 2000). 
 
Research in exercise psychology and sport has shown positive evidence supporting 
SDT's sub-theories (i.e., Organismic Integration Theory and Basic Need Theory). This 
research has focused on the value of SDT as a broad motivational framework for 
understanding the behavior of the physical activity. Specifically, the fundamental 
psychological needs have been connected to physical activity self-determined 
motivation (Edmunds et al., 2006; Standage et al., 2007). Self-determined motivation in 
anatomy has been linked to higher levels of physical activity participation such as 
dissection or examination of prosected specimens and identification of structures 
(Edmunds et al., 2006). 
 
Extrinsic motivation is related to external values and rewards such as grades (Deci et 
al., 1991). Intrinsic motivation is an inherent satisfaction of accomplishing an activity and 
performing a task for the enjoyment (Ryan and Deci, 2000), this latter has more weight 
in the learning achievements and attitudes of traditional learners (Gottfried et al., 2007). 
Extrinsic motivation as the perceived usefulness or task value; which is students’ 
evaluation of how useful the task is, and intrinsic motivation, in the form of perceived 
enjoyment; has been found to play a role on learners' attitudes towards how students 
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address the educational program (Lee et al., 2005; Kizilcec and Halawa, 2015). The 
degree of motivation has consequences for the learners as it is the vital determinant of 
students’ academic performance and achievement (Brouse et al., 2010). A lack of 
motivation has been cited as the top reason for academic failures (Jensen and Moore, 
2008). 
 
Anatomy education has been described as a key component of a medical/dental/allied 
health professional field curriculum and is regarded as the cornerstone of good clinical 
practice (Davis et al., 2014). Understanding students’ motivation in the medical/dental 
field is particularly important due to a number of reasons including a large volume of 
information to comprehend; a program that last over several years; areas of high 
intense study, with high stake examinations; parts of the program that are self-directed 
learning, and the need to follow a highly defined path (Labaree, 1997).  Over recent 
years, there has been a significant cut to the time devoted to anatomy in the curriculum 
(Drake et al., 2009). A consequence of this decrease in hours has been the focus to 
produce an agreed level of what to teach and has resulted in the publication of a core 
anatomy syllabus (Smith et al., 2016). Anecdotal evidence suggests that some learning 
outcomes are lightly covered resulting in an increasing burden on students to engage in 
self-directed learning to cover the syllabus.  Current understanding reflects that 
motivation plays a significant role in learners' self-directed learning (Pintrich, 1999), yet 




According to Pintrich (2003), understanding the motivational subscales (intrinsic and 
extrinsic goal orientation, task value, and control of learning belief, self-efficiency for 
learning and performance, and test anxiety) through research is crucial as it examines 
how different personal and contextual factors interact to generate different patterns of 
the motivated behavior. There may be multiple motivational pathways for the direction of 
behavior, as students come with different interests, value, and self-efficacy beliefs. 
Some students are motivated and sustained through their self-efficacy beliefs (Bandura, 
2001). The individual’s self-efficacy beliefs govern their degree of motivation, as 
reflected in how much effort they will use in an activity and how long they will 
successfully continue to overcome obstacles. The stronger the belief in their skills, the 
more persistent and greater their efforts are. Self-efficacy is defined as people’s 
judgment of their capabilities to plan a set of actions required to succeed in achieving 
some selected accomplishments (Bandura, 2001). This theory refers to goal-directed 
motivation, assisted by outcome expectations related to the expected results. From a 
motivational point of view, outcome expectations are very important because individuals 
think about the probable end-result of different tasks and act in ways they think will help 
in achieving the result they desire. 
 
The reason of getting the self-efficacy belief levels of students for anatomy education is 
to have special consideration to the opinion of students and to make them evaluate their 
anatomy teaching and learning. This will help students to be talented in their future 
profession (Acar et al., 2017). Although intrinsic motivation (IM) definitely would 




Most students are motivated to work hard, and become great achievers because of their 
personal interests, their objectives, or provisional factors that direct and support their 
actions (Ryan and Deci, 2000; Pintrich, 2003). The above is all true when considering 
students who are studying anatomy as part of medicine, dentistry or allied health 
professionals. In anatomy, a student’s personal values and beliefs also play out as they 
experience the dissecting room. It is unknown how this unique experience interplays 
with students’ motivation. 
 
Stoffa et al. (2011) examined the potential of utilizing the Motivated Strategies for 
Learning Questionnaire (MSLQ) in measuring students' motivation and their use of 
language learning strategies. The MSLQ was of particular interest because it contains 
both a basic motivation subscale as well as a motivation learning strategies subscale. 
Results indicated that the two scales measured two discrete indices. 
 
To assess students’ motivation in this study, the Motivated Strategies for Learning 
Questionnaire (MSLQ) was adopted. The MSLQ is based on a general cognitive view of 
motivation and learning strategies. It is a self-report instrument designed to assess 
students' motivational orientations. There are essentially two sections to the MSLQ, a 
learning strategy section and a motivation section (Pintrich et al., 1991; Neuville et al., 
2007; Feiz et al., 2013). The learning strategy section includes items regarding students' 
use of different cognitive and metacognitive strategies while the motivation section 
assesses students' goals (intrinsic and extrinsic) and value beliefs (task value and 
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learning beliefs) for a program, their beliefs about their skill to succeed, and their anxiety 
about tests (test anxiety). Task Value is different from goal orientation in that task value 
is related to the student's evaluation of how important and how interesting the activity is. 
There are many learning and teaching tasks in anatomy education such as dissection, 
prosection, interpretation of radiological images etc.   
 
Research has revealed that academic motivation predicts academic performance (Afzal 
et al., 2010; Dogan, 2015) which includes course grades (Wilson and Wilson, 2007), 
course attendance (Niemiec et al., 2006), and being persistent in the course (Erten, 
2014). Students whose motivations are more intrinsic have better academic 
performance, lower rates of absenteeism and withdrawal (Black and Deci, 2000; 
Próspero and Vohra-Gupta, 2007; Burnam et al., 2014).  
 
Intrinsic motivation (IM) shows learners commitment to learning for their interest. The 
Goal Orientation Theory emphasizes the reasons learners perceive and pursue their 
achievement. Research studies support that intrinsic motivation and intrinsic learning 
goals are influential facilitators for learning and academic success and that significant 
correlation exists between IM and intrinsic Goal Orientation (Wolters and Yu 1996; Tariq 
et al., 2011).   
 
Intrinsic Goal Orientation refers to the student's perception of the reasons why they are 
engaging in a learning task, for example in anatomy and why they are learning the 
arrangement of the cranial nerves. The Intrinsic Goal Orientation is concerned with the 
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degree to which the student perceives themselves to be participating in a task for 
reasons such as challenge or curiosity (Pintrich et al., 1991). Intrinsic motivation (IM) 
has been linked with higher autonomous self-regulation that is associated with greater 
effort, persistence, higher perceived competence and enjoyment of the program 
material (Standage et al., 2006). It represents the most self-determined type of 
motivation, in which tasks are done for the sake of enjoyment, taking into consideration 
the student desire to learn (Gramzow et al., 2003).  
 
Extrinsic Goal Orientation is concerned with the degree to which the student perceives 
themselves to be participating in a task for reasons such as grades, performance, 
evaluation by others, and competition. Not only does extrinsic motivation (EM) lies in the 
center of the continuum of self-determination but also it represents actions taken to 
achieve a goal or reward beyond the activity itself.  
 
In anatomy education, IM is likely to be present for some students. The enjoyment of 
understanding and seeing the Circle of Willis/Cerebral arterial circle and how the brain 
received its oxygenated blood but at the same time, parts of EM reminds students of the 
looming examination that will count towards their overall year assessment. There may 
be some overlap with EM in anatomy and the strategic approach to learning where 
students adopt whatever way of learning they feel will reward them the best in 
examinations (Smith and Mathias, 2010). The dissection of a cadaver or the ability of 





To motivate individuals, their interest must be maintained; the instruction must be 
directed to achieving the required extrinsic goals such as passing the examination. The 
more interest a student has in a subject, the more motivated they are to learn about that 
topic (Hidi and Harackiewicz, 2000, Schraw and Lehman, 2001; Rotgans and Schmidt, 
2014). Interest is known to increase attention, concentration and enhance problem-
solving abilities, and motivate initiatives (Hidi, 2006; Lujan and DiCarlo, 2017).  
 
In terms of anatomy laboratory classes, irrespective of the mode of delivery that can be 
by dissection, prosection, augmented reality or ultrasound etc., anatomy placed in the 
clinical context will assist with the interest and the problem-solving strategies. Students' 
motivation was found to be high when they were studying subjects that were seen as 
relevant to clinical practice (Parkinson, 2006). The learning tasks if well designed will 
help direct attention and keep the student engaged and motivated.   
 
On the Motivated Strategies for Learning Questionnaire (MSLQ), task value refers to 
students' perceptions of the program material in terms of interest, importance, and 
utility. Control of Learning Beliefs refers to students' beliefs that their efforts to learn will 
result in positive outcomes. It is concerned with the belief that outcomes are contingent 
on one's effort. If students believe that their efforts to study make a difference, they 




Self-efficacy for learning and performance is defined as a person's beliefs in their 
abilities to successfully complete a task. It influences student motivation and academic 
behaviors (Burgoon et al., 2012). 
 
Test Anxiety is negatively related to expectancies as well as academic performance. It 
is thought to have two components: a worry, or cognitive component, and an 
emotionality component. The worry component is linked to students' negative thoughts 
that decrease performance, while the emotionality component is linked to anxiety. 
Cognitive concern is the greatest sources of performance decrement (Cassady and 
Johnson, 2001). Recognizing the important value and relevance of motivation to the 
learning of anatomy, the main goal of this study was to investigate students’ motivation. 
There has been limited attention given to the influence of motivation on performance 
across cultures (the United Kingdom and Australia). 
 
More information is needed about how cultural issues are related to individual 
motivation, and perceptions of performance.  
 
Research Questions and Hypothesis 
While it is known that motivation is closely linked to performance, what motivates one 
person may not motivate another in a different culture, and hence research into 




(1). What is the global view (combined responses) of all respondents with regards to the 
motivation subscales?; (2). Is there a difference in the subscales of motivation between 
the heterogeneous students enrolled in this study (first- and second-year chiropractic 
students, first-year dental and second-year medical students)?; and (3). Are motivation 
subscales associated with anatomy examination performance? 
 
The purpose of using the motivational subscales for medical, dental students and 
chiropractic year one and year two students was to investigate if there would be a 
difference in motivation subscales between the three cohorts. The hypothesis is 
students are intrinsically motivated, and the motivation subscales may affect their 
anatomy examination performance. Some differences in responses are expected 














MATERIALS AND METHODS 
 
The study was conducted at three Universities: the School of Health Professions, 
Murdoch University, Australia; the School of Medicine, Dentistry and Biomedical 
Sciences, Belfast, Northern Ireland and Brighton and Sussex Medical School, University 
of Sussex, England. The study was comparative in its design. It was ethically approved 
from the three universities (Research and Ethics Governance Committee approval was 
granted from Brighton and Sussex Medical School and Murdoch University: 2016/143 
as well as from Queen’s University Belfast: 17.13v2). 
 
Participants         
A total of 375 students from three universities were invited to participate in this study. 
First- and second-year chiropractic students, Murdoch University (n = 101 and 82 
respectively); first-year dental students (n = 60), Queen’s University Belfast (QUB), and 
second-year medical students (n = 132), Brighton and Sussex Medical School (BSMS), 
United Kingdom (UK) were invited to participate in a survey at the end of the academic 
year 2016/2017. The questionnaire was completed by 251 students.   
 
Educational Context 
Syllabi in medical, dental and chiropractic education display many similarities: in the 
methods of teaching adopted, the breadth of new information students are required to 




At Murdoch University, Chiropractic students were enrolled in a 3-year Bachelor’s 
degree of Science (BSc) majoring in Chiropractic Science. First-year chiropractic 
students studied CHI108 Human Anatomy for 12 weeks. The content of this unit 
provides a deeper understanding of the nervous, musculoskeletal, cardiovascular and 
respiratory systems of the human body. Students were taught by a variety of teaching 
methods (2-hours lectures/week, 1-hour workshop/week, 1-hour tutorial/week and 1-
hour laboratory/week; 60 hours total in 12 weeks).  
 
Second-year chiropractic students were enrolled in the unit CHI255 Human Anatomy II. 
This unit has a regional clinically-oriented approach to gross human anatomy and is 
based on a medical undergraduate anatomy curriculum. The regions covered are the 
head and neck, thorax, abdomen and pelvis. Emphasis is placed on the viscera, 
autonomic innervation and the anatomical basis of common pathologies. Students had 
undertaken 2-hours/week lectures, 1-hour/week workshop, 1-hour/week laboratory and 
2-hours/week practical classes consisting of prosection laboratories (the viewing of 
human cadavers), living and radiographic anatomy (72 hours in 12 weeks). The total 
number of hours devoted to anatomy in the entire chiropractic program is 204 hours. 
 
At Queen’s University Belfast, first-year dental students were enrolled in the Bachelor of 
Dental Surgery Program. DEN1020 human anatomy module is taught in 24 weeks and 
is formed of 1-hour/week lecture and 4-hours/week practical sessions (120 hours total in 
24 weeks) which included dissection of the head and neck and brain sectioning in 
addition to the use of prosected specimens for the whole body. During the first 
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semester, students study the general anatomy of the musculoskeletal system, the 
thorax and abdomen including all the viscera. During the second semester, students 
learn neuroanatomy including all the cranial nerves, the anatomy of the head and neck 
including the cranial cavity, blood vessels, oral cavity, salivary glands, orbit, ear, 
pharynx, larynx and paranasal sinuses. Through this module, anatomy is delivered to 
students in the form of lectures, problem-based learning, clinical cases and practical 
classes where the students dissect the head and neck and the brain and use prosected 
specimens for the whole body. The total number of hours devoted to anatomy in the 
dental program is 120 hours. 
 
At Brighton and Sussex Medical School, second-year medical students were enrolled in 
the Bachelor of Medicine, Bachelor of Surgery (BMBS) program. Students who 
participated in this research had undertaken Module 204 (Musculoskeletal and Immune 
Systems) that examined the structure and function of the back, upper and lower limbs, 
common musculoskeletal diseases of the limbs, as well as limb trauma and repair. The 
core content of this module seeks to demonstrate how the pathobiology of an indicative 
range of immunological and musculoskeletal diseases may be explained in terms of 
studying principles of the scientific basis of the musculoskeletal and immune systems. 
Over the entire anatomy modules, students experienced a variety of teaching and 
learning methods in the form of eight hours of lectures, two hours of tutorials and 18 
hours of practical sessions (4 hours living anatomy and ultrasound in addition to 14 
hours dissection, 28 hours total). The total number of hours devoted to anatomy over 




Methods of anatomy teaching adopted for medical, dental and chiropractic students in 
the three universities were quite similar. They all enjoyed a variety of teaching and 
learning methods which was set in a way to increase their motivation to learn and 
predict their success. Anatomy teaching was placed in clinical context to assist with 
interest and problem-solving strategies. The learning tasks were well designed to keep 
students engaged and motivated. The academic performance was compared across the 
three cohorts.  
Bloom's Taxonomy assessment methods were used in designing the questions. There 
were different levels of skills ranked in order from the most basic to the most complex. 
Each level of skill is associated with a learning objective. It was ensured that the 
questions asked were pulled from all levels of the taxonomy pyramid. 
Initial quantitative data collection 
Demographic data including name, age, gender, unit code, institution and anatomy 
performance were collected and de-identified prior to data analysis. Subscales of 
motivational influences in Australia and the UK were examined in relation to the 
academic performance of students.  
  
The research instrument was the Motivated Strategies for Learning Questionnaire 
(MSLQ; Pintrich et al., 1991; Duncan and McKeachie, 2005) which has been previously 
validated and widely used (Table 1). The MSLQ was the most appropriate instrument to 
measure reflective learning as it considered reflective learning as a self-regulated 
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learning activity and included items assessing the cognitive, metacognitive, motivational 
and emotional aspects of the learning process (Soemantri et al., 2018). 
 
Recent studies employing the MSLQ have examined the motivation and learning 
strategies of first-year medical gross anatomy students (Pizzimenti and Axelson, 2015) 
and second-year medical pathophysiology students (Kauffman et al., 2018).  
 
For scoring the MSLQ, students rated themselves on a seven-point Likert-scale from 
"not at all true of me" = 1 to "very true of me" = 7. Each motivation subscale score was 
reported as mean ±SD. Reliability analysis of each motivation subscale was conducted 
and reported as Cronbach’s alpha (α).The six motivation subscales of the MSLQ (with 
their MSLQ Scoring Manual Reference Cronbach’s alpha listed) are composed of 31 
closed statement items: intrinsic goal orientation (n = 4; α = 0.74); extrinsic goal 
orientation (n = 4; α = 0.62); task value (n = 6; α = 0.90); control of learning beliefs (n = 
4; α = 0.68); self-efficiency for learning and performance (n = 8; α = 0.93); and test 
anxiety (n = 5; α = 0.80).  
  
Statistical Analysis of Data 
All data were analyzed in SPSS statistical package, version 22 (IBM Corp., Armonk, 
NY) and reported descriptively. Mean values were calculated for the MSLQ subscales 
and analyzed using one-way ANOVA. Reliability and internal consistency for each of 
these subscales were examined with the use of Cronbach’s alpha. Linear regression 
analysis was used to examine the association between the individual MSLQ subscales 
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and anatomy performance of all students. All MSLQ subscales were then added to a 
step-wise multivariate analysis using gender as a covariate because female students 
may academically outperform male students (Duckworth and Seligman, 2006). 
Multivariate analyses are reported as unstandardized beta ± standard error with 95% 
confidence interval and P value. There was a small amount of multicollinearity, the 
collinearity tolerance was 0.985.  
 
Post-hoc tests used with the ANOVA were LSD Bonferroni with alpha at 0.05. 
Skewness ranged from 0.279 – 0.333 and Kurtosis ranged from 0.552 – 0.656 which is 


















Demographic Characteristics  
The questionnaire was completed by 251 students where 97 (39%) of them were males 
and 154 (61%) were females, corresponding to a total response rate of 69.9%: first-year 
chiropractic students n = 74 (73.2%), second-year chiropractic n = 73 (89%), first-year 
dental n = 53 (88.3%), and second-year medical n = 51 (38.6%).  
The mean age for all participants was 21.0 ±5.0 years (range: 18–55 years). More than 
half of the cohort n = 54 (61%) reported their gender as female: first-year chiropractic:  
n = 46 (62%); second-year chiropractic: n = 39 (53%); first-year dental: n = 38 (72%); 
second-year medical: n = 31 (61%) female. The mean of the student final anatomy unit 
grades were significantly lower in second-year chiropractic students (62.0 ±SD 13.0) 
compared to the other cohorts (first-year chiropractic: 71.0 ±13.0; first-year dental: 71.0 
±14.0; second-year medical: 72.0±9.0; F = 9.6, P < 0.001). 
 
Addressing the first goal 
Combined responses of all respondents to the motivation subscales: 
All six categories of the motivation subscales had a mean above 4.5; the mean of Self-
Efficacy for Learning and Performance 5.13 (0.86), Task Value 5.99 (0.81), Intrinsic 
Goal Orientation 5.24 (1.00), Control of Learning Beliefs 5.68 (0.84), Extrinsic Goal 
Orientation 5.51 (0.95) and test anxiety 4.58 (±1.17); however, the mean of the task 





Responses concerning the six motivation subscales:  
Task Value  
Almost all respondents (95%) indicated it was important to learn the program material, 
and would be able to use what they (94%) had learnt in other programs. The majority of 
the respondents (90%) liked the subject matter (90%) and they (87%) were interested in 
the program content. The mean value for the task value scale was 5.99 ± 0.81 and 
Cronbach’s Alpha 0.881. 
 
All six categories of the motivation subscales, Self-Efficacy for Learning and 
Performance, Task Value, Intrinsic Goal Orientation, Control of Learning Beliefs, 
Extrinsic Goal Orientation and test anxiety had a mean above 4.5; however, the mean 
of the task value was the highest (5.99), taking into account the global view of all 
participants. This high mean of the task value can be easily explained as almost all 
respondents (95%) indicated that it was important to learn the program material and 
94% agreed about the statement “I think I will be able to use what I learn in this program 
in other courses.”  
 
Control over Learning Beliefs  
Almost all respondents (96%) indicated they would be able to learn program material if 
they used appropriate study methods and if they (95%) tried hard enough. An 
overwhelming majority (79%) accepted that it would be their own fault if they didn’t learn 
the program material. The mean score for the control of learning beliefs scale was 5.68 




Extrinsic Goal Orientation  
An overwhelming majority of the respondents noted that they wanted to obtain better 
grades than most other class members (n = 203, 81%). It was important to do well as it 
demonstrated their ability to family, friends and employers (n = 195, 78%).   
The mean value for the extrinsic goal orientation scale was 5.51 ± 0.95 and Cronbach’s 
alpha 0.695. Respondents commonly indicated that achieving a good grade was the 
most satisfying aspect (n = 200, 80%). Their main concern was getting a good grade in 
order to improve their overall grade point average (n = 210, 84%).  
 
Self-Efficacy for Learning and Performance 
Most respondents were certain they could master the taught skills (84%) and thought 
they would do well (72%), especially considering the program’s difficulty (75%). 
Respondents were typically confident that they could understand the basic concepts 
(95%) and most difficult material (73%).   Nonetheless, slightly less than two-thirds 
(63%) thought they would excel on the assignments and tests, and about half (49%) 
believed they would receive an excellent grade.  
The mean score for the self-efficacy for learning and performance scale was 5.13 ±0.86 
and Cronbach’s Alpha 0.908.    
 
Test Anxiety  
Respondents tended to report that when taking an examination their heart noticeably 
beat fast (64%), and they felt upset and uneasy (52%) as they (64%) were inclined to 
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think about the consequences of failing, and thought about items on other parts of the 
test they (54%) couldn’t answer. However, during tests only one-third of the 
respondents (36%) were thinking of how poorly they were doing compared to other 
class members. The mean value for the test anxiety scale was 4.58 ± 1.17and 
Cronbach’s Alpha 0.744. 
 
Intrinsic Goal Orientation  
Most participants noted that they preferred challenging program material as it promoted 
learning new things (n = 153, 61%). The majority of respondents (n = 198, 79%) 
indicated that they preferred program material that aroused their curiosity even if it was 
difficult, and (n = 195, 78% of them were most satisfied when trying to understand 
program material as thoroughly as possible. The mean value for the intrinsic goal 
orientation scale was 5.24 ± 1.0 and Cronbach’s alpha 0.633.  
 
Addressing second goal 
Motivation subscales in different cohorts (chiropractic, dentistry, medical) of 
students: 
Five out of six motivation subscales were not different between first-year anatomy 
students in chiropractic and dentistry. The only motivation subscale that differed 
between the cohorts was test anxiety. First-year dental students were significantly more 
anxious than chiropractic students (dental: 4.87 ±1.20, chiropractic: 4.43 ±1.17, P = 
0.043).  The specific test anxiety items that differed between first-year chiropractic and 
first-year dental students were: “When I take a test I think about items on other parts of 
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the test I can’t answer” (dental: 5.09 ±1.53, chiropractic: 4.41 ±1.60, P = 0.016) and 
“When I take tests I think of the consequences of failing” (dental: 5.75 ±1.27, 
chiropractic: 4.64 ±1.78, P < 0.001). 
 
Four out of six motivation subscales were not different between second-year anatomy 
students in chiropractic and medicine. The two motivation subscales that differed 
between the cohorts were task value and extrinsic goal orientation. Second-year 
chiropractic students attached more value to anatomy education (chiropractic: 5.92 
±0.82; medical: 5.27 ±0.91, P < 0.001) and were more extrinsically goal oriented 
(chiropractic: 5.32 ±1.12; medical: 4.76 ±0.93, P = 0.004) than the second-year medical 
students. All items for task value subscale were significantly different between second-
year chiropractic and medical students. The items out of the Extrinsic Goal Orientation 
subscale that differed significantly between second-year chiropractic and medical 
students were: “Getting a good grade in this class is the most satisfying thing for me 
right now” (chiropractic Y2: 5.34 ±1.54, medical Y2: 4.39 ±1.47, P = 0.001) and “I want 
to do well in this class because it is important to show my ability to my family, friends, 
employer, or others” (chiropractic Y2: 5.40 ±1.46, medical Y2: 4.47 ±1.39, P = 0.001). 
 
Addressing the third goal  
Motivation subscales and anatomy performance: 
 Linear Regression Analysis was used to test the correlation between motivation 
subscales and examination scores. The linear regression analysis demonstrated that 
increased self-efficacy resulted in significantly higher anatomy unit grades (β = 4.56, R² 
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= 0.109, P < 0.001; Figure 1).   Control of Learning Beliefs (β = 3.34, R² = 0.053, P < 
0.001), Intrinsic Goal Orientation (β = 3.13, R² = 0.052, P < 0.001) and Task Value (β = 
3.15, R² = 0.046, P = 0.001) were also significant positive predictors of students’ 
anatomy unit grade. Extrinsic Goal Orientation and Test Anxiety were not significant 
predictors of students’ anatomy unit grade.  
Motivation subscales insignificantly different between the three cohorts 
(chiropractic, dentistry, medical) of students: 
The Intrinsic Goal Orientation and Anxiety motivation subscales were found to be 
insignificantly different between the three cohorts. They were (F=0.477, P = 0.699) and 
(F=1.50, P=0.214) respectively. 
 
Correlation between gender and motivation subscales and anatomy grades         
 
Exclusive examination of female students (n = 153) demonstrated that Self-Efficacy for 
Learning Performance (β = 5.65 ±1.16, 95% CI: 3.37 – 7.93, P < 0.001) was a positive 
predictor and Test Anxiety (β = -1.85 ± SD 0.89, 95% CI: -3.63 to -0.08, P = 0.041) was 
a negative predictor of anatomy unit grade and accounted for 17.1% of the variance in 
anatomy unit grades.  
 
Step-wise multiple regression analysis demonstrated that Self-Efficacy for Learning 
Performance (β = 5.14 ±1.23, 95% CI: 2.71 – 7.58, P < 0.001) was a positive predictor 





Considering the crucial role of health professions in the health care delivery and given 
the importance of anatomical knowledge as a foundation for good practice (Davis et al., 
2014), examining students' motivations is imperative to predicting students' 
performance in these programs. This is especially true when there is always failure, or 
withdrawal rates, which, in turn, impact students' progression (Sturges et al., 2016). 
Understanding how much students have learned based on their motivation may be 
helpful in reducing trends of malpractice linked to a deficit of anatomical knowledge 
(Ellis 2001). Previous studies have demonstrated that there was a significant 
relationship between students’ overall self-reported motivation, how many hours 
studying they reported, students’ grade point average (GPA), and their academic 
performance (Baker, 2003; Hakan and Münire, 2014). Students with higher GPAs, who 
reported to be more motivated to succeed, studied for longer hours and did better 
academically in the class (Baker, 2003; Hakan and Münire, 2014).  
 
Task value: The most rated motivation subscale  
The main concern of 84% of those who participated in this study was getting a good 
grade in order to improve their overall grade point average because this would have an 
impact on their future career. Students with internal motivation were shown to have 
more interest, more confidence, more persistence, and use more deep level learning 
strategies for better performance (Simons et al., 2004). Kim et al. (2016) found that 
those who are intrinsically motivated (IM) in their career choice are likely to have higher 
intrinsic interest in learning medicine than those who are extrinsically motivated (EM) 
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and that higher intrinsic interest in learning may be linked to higher academic 
performance. The positive feedback also increases the intrinsic motivation and has 
positive impact on students’ performance (Deci et al., 1991). Significant positive 
correlation between academic motivation and academic achievement were also 
observed (Sobral, 2016). 
  
Campos-Sánchez et al. (2014) demonstrated that for intrinsic motivation and self-
efficacy, the highest values corresponded to medical students, whereas dental students 
showed the highest values for self-determination and grade motivation. Genders 
differences were found for career motivation in medicine, self-efficacy in dentistry, and 
intrinsic motivation, self-determination and grade motivation in pharmacy  
  
Motivation changes have been reported with progression in college with IM and EM 
declining over time but with EM scores consistently higher than IM scores (Burnam et 
al., 2014). These findings are consistent with the findings of the current project as 80% 
of the respondents to the items concerning external goal orientation commonly indicated 
that achieving a good grade was the most satisfying aspect of the class.  
 
This suggests that students attend college for future rewards such as finding a good job 
as a result of their high achievements and that EM tends to be more deeply rooted than 
IM (Kruger and Dunning, 1999; Finch, 2004; Clark and Schroth, 2010). Intrinsic 
motivation and autonomous forms of EM relate positively to important academic 
outcomes such as good performance (Koseoglu, 2013). Furthermore, students are 
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increasingly taking a consumerist approach to higher education, suggesting a shift from 
intrinsic to extrinsic motivation (Lee, 2005).  
 
The findings of Clark and Schroth (2010) and Burnam et al. (2014) suggest that student 
motivation is a vital determinant of academic performance and achievement. This is 
consistent with the findings of the current research as the linear regression analysis 
demonstrated that increased self-efficacy for learning and performance motivation 
subscale resulted in significantly higher examination scores.  
 
Motivation subscales and anatomy examination performance 
Examining students' motivations subscales is important as it is associated with their 
performance in programs. If a student is to be self-motivated, it is expected that they will 
perform better in examinations (Abdel Meguid et al., 2017).  Furthermore, higher levels 
of self-confidence decrease propensity to be self-motivated and detrimentally impacts 
on examination performance (Koseoglu, 2013). Results of the analysis of gender 
differences showed that when entering (dental Y1 + medical Y2) and (chiropractic Y1 + 
chiropractic Y2) into multivariate analyses with gender and motivation subscales, the 
Self-efficacy for learning and performance were significantly positively associated with 
anatomy grade. Self-efficacy for learning and performance had proven to have a great 
influence on achievement (Schunk et al., 2008). As educators, we can enhance this 
self-efficacy through a variety of strategies such as stimulating critical thinking, using 
open-ended questions and the positive reinforcement. Some students may need extra 




Despite a higher level of test anxiety in female students, there is evidence to suggest 
that the relationship between academic performance and test anxiety is more 
pronounced in male students compared to female students. Test anxiety appears to be 
negatively associated with academic performance (Freudenthaler et al., 2008). This is in 
consistent with the findings of the current study that demonstrated that the Test Anxiety 
was a negative predictor of anatomy unit grade and accounted for 17.1% of the 
variance in anatomy unit grades.  
  
The statistical analysis of the item that stated “When I take tests I think of the 
consequences of failing” showed that there was a significant difference between 
chiropractic and dental students. Anxiety tends to be higher in younger students; 
Singleton et al. (2002) demonstrated that there was an increase in prevalence of mental 
health problems/anxiety at 16 to 19 years-old. In the present study, dental students 
were younger than the chiropractic students. Further, if dental students score less than 
50% in one of their four continuous assessments, they must sit an additional 
examination that covers all unit content. International dental students (who contribute to 
15% of the total students) pay higher tuition fees exacerbating anxiety and fear of 
failure. Pintrich et al. (1991) recommended getting more training in effective learning 





The majority of students viewed anatomy as an important subject; they realized its 
“Task Value”. Second-year chiropractic students attached more value to anatomy 
education than the second-year medical students because results demonstrated that 
chiropractic students were fully aware that anatomy is an extremely relevant subject to 
their future career. All subscale items for Task Value were significantly different 
between second-year chiropractic and second-year medical students.  
 
Gender and Academic Performance 
Sinha et al. (2017) found that female students out-performed males in assessments. 
Increased performance by female students has been attributed to the fact that they are 
inherently better at reading comprehension, perceptual speed and associative memory 
skills or because of their more sincere and greater efforts in medical programs (Deepak 
et al., 2011). It may be further emphasized here that increased performance by females 
suggests a higher ability for reasoning, depth of knowledge and conceptualization. Also, 
it may be mentioned that the failure rate of male students was much higher as 
compared to female students. It is concluded that the overall performance of female 
students was better than males. 
  
Statistical analysis of gender differences demonstrated that being a female was 
significantly positively associated with anatomy grades which coincided with the findings 
of McDonough et al. (2000) who demonstrated that females are better in planning 
ahead, setting academic goals and putting much effort in achieving them. Despite 
having a great support system through advisors of studies and personal tutors who 
33 
 
plays a magnificent role in giving lot of guidance, first-year dental students significantly 
suffered more from test anxiety than chiropractic students.  
 
Educational Implications 
The results of this study provide useful information in selecting and generating 
motivational tactics/strategies. Learner’s analysis is an important step in identifying the 
general level of the learner’s motivation and the learner’s characteristics. The latter 
include gender differences, background information and previous anatomy knowledge. 
The different motivational subscales represented in this study were investigated. The 
information provided from this research guides in the generation of motivational 
objectives and in the selection of appropriate strategies to achieve these objectives.  
 
Two strategies can be implemented to increase students’ motivation. The first strategy 
is the variability strategy which incorporates different learning strategies and different 
delivery methods while the second strategy is the conflict strategy in which the learners’ 
attention can be grabbed by presenting information that may be contrary to what they 
know or believe (van Dinther et al., 2011). If the overall motivation of students is found 
to be high, lecturers should sustain it by using different varieties in teaching approaches 
and by providing appropriate types of motivation feedback (Bengtssson and Ohlsson, 
2010). Students’ motivation can be formatively evaluated during the middle of anatomy 
program to identify deficiencies in the areas of motivational subscales. Evaluation of 
students’ motivation at the end of the programs can then provide assessment to the 




Limitation of the Study 
 
The main limitation of this study is that it evaluated students’ motivation to anatomy 
education without taking consideration that different variables in different countries 
could affect the results such as the different teaching methods (e.g. virtual dissection or 
prosection) or the different assessment period. The different activities and teaching 
methods that can be used during the sessions may facilitate the Intrinsic Goal 
Orientation by supporting autonomy and competence and relatedness; the major 
elements of self-determination theory. Using a variety of assessments may be 
motivating for students as they may be influenced by the perceived relevance and 
contents of the assessment. An enthusiastic committed professor, and classmate 
influences may play a great role in affecting the level of students’ motivation. As the 
previously mentioned points were not investigated in the current study, further research 
is recommended to provide an educational environment that resonates with the 
students’ needs.  
 
CONCLUSIONS 
The outcome of this research demonstrated that self-efficacy for learning, control over 
learning beliefs; task value, intrinsic goal orientation and gender can be significant 
predictors of student anatomy performance. Interventions aimed at improving these 





The authors wish to thank all participants of this study for their time and engagement 
and Ms. Angela Jaques for her preliminary statistical advice.  
 
The authors thank Ms Lisa Kearley, Phase 1 Curriculum and Assessment Manager, 








NOTES ON CONTRIBUTORS: 
 
EIMAN M. ABDEL MEGUID, M.B.B.C.H., Ph.D., P.G.C.H.E.T, F.H.E. A., is a senior 
lecturer at the School of Medicine, Dentistry and Biomedical Sciences, Queen’s 
University Belfast, Belfast, United Kingdom. She has multiple research publications and 
her research interest is in the anatomical pedagogy, motivations and teaching 
methodologies involving novel technologies. She is a member of the Court of Examiners 
for the Royal College of Surgeons, Glasgow and a member of Career Development 
Committee of the American Association of Clinical Anatomists (AACA). 
 
CLAIRE F. SMITH, B.Sc., P.G.C.E., Ph.D., S.F.H.E.A., F.A.S., F.L.F., N.T.F., is reader 
and Head of Anatomy at Brighton and Sussex Medical School (Brighton), Falmer, 
United Kingdom. She is a fellow of the Anatomical Society and a member of the Court 
of Examiners for the Royal College of Surgeons England. She is Secretary General for 
the European Federation of Experimental Morphologists and the lead author on Gray’s 
Surface Anatomy and Ultrasound textbook. Her research is in understanding the 
learning experience. 
 
AMANDA J. MEYER, B. Sc. (Hons.), Ph.D., is a lecturer in the School of Human 
Sciences at The University of Western Australia, Perth, Western Australia, Australia. 
Previously, she was a lecturer in the School of Health Professions at Murdoch 
University, Perth, Western Australia, Australia for six years. She teaches gross 
37 
 
anatomy, histology and neuroanatomy. Her research interests are in assessment, 





LITERATURE CITED  
 
Abdel Meguid EM, Khalil MK. 2017. Measuring medical students' motivation to learning 
anatomy by cadaveric dissection. Anat Sci Educ 10:363–371.                                                                                                                                             
 
Acar D, Colak T, Colak S, Gungor T, Yener DM, Aksu E, Guzelordu D, Sivri I, Colak E, 
Ors A. 2017. The comparison of self-efficacy belief levels on anatomy education 
between the undergraduate students from Physical Therapy and Rehabilitation 
Department and the associate students from Vocational School of Health Services in 
Western Black Sea Region. J Educ Learn 6:152–156. 
 
Afzal H, Ali I, Khan MA, Hamid K. 2010. A study of university students’ motivation and 
its relationship with their academic performance. Int J Bus Manag 5:80–88. 
 
Baker SR. 2003. A prospective longitudinal investigation of social problem-solving 
appraisals on adjustment to university, stress, health, and academic motivation and 
performance. Pers Indiv Differ 35:569–591. 
 
Bandura A. 2001. Social cognitive theory: An agentic perspective. Ann Rev 
Psychol 52:1–26. 
 
Bengtsson M, Ohlsson B. 2010. The nursing and medical students motivation to attain 




Black AE, Deci IL. 2000. The effects of instructors' autonomy support and students' 
autonomous motivation on learning organic chemistry: A self-determination theory 
perspective. Sci Educ 84:740–756. 
 
Bråten I, Olaussen BS. 2005. Profiling individual differences in student motivation: A 
longitudinal cluster-analytic study in different academic contexts. Contemp Educ 
Psychol 30:359–396. 
 
Brouse CH, Basch CE, LeBlanc M, McKnight KR, Lei T. 2010. College students' 
academic motivation: Differences by gender, class, and source of payment. Coll 
Q 13:296–304. 
 
Burgoon JM, Meece JL, Granger NA. 2012. Self-efficacy's influence on student 
academic achievement in the medical anatomy curriculum. Anat Sci Educ 5:249–255. 
 
Burnam A, Komarraju M, Hamel R, Nadler DR. 2014. Do adaptive perfectionism and 
self-determined motivation reduce academic procrastination? Learn Indiv Differ 36:165–
172. 
 
Cake MA. 2006. Deep dissection: motivating students beyond rote learning in veterinary 




Campos-Sánchez A, López-Núñez JA, Carriel V, Martín-Piedra MÁ, Sola T, Alaminos 
M. 2014. Motivational component profiles in university students learning histology: A 
comparative study between genders and different health science curricula. BMC Med 
Educ 14:46.  
 
Cassady JC, Johnson RE. 2001. Cognitive test anxiety and academic performance. 
Contemp Educ Psychol 27:270–295. 
 
Cioclov R, Lala-Popa I. 2019. The Dynamics of the Spiral Model: Motivation - 
Performance. SEA: Prac App Sc  19 (1/2019): 7.  
 
Clark MH, Schroth CA. 2010. Examining relationships between academic motivation 
and personality among college students. Learn Indiv Differ 20:19–24. 
 
Davis CR, Bates AS, Elllis H, Roberts AM. 2014. Human anatomy: Let the students tell 
us how to teach. Anat Sci Educ 7:262–272.   
 
Deci EL, Ryan RM. 2000. The “what” and “why” of goal pursuits: Human needs and the 
self-determination of behavior. Psychol Inq 11:227–268. 
 
Deci EL, Ryan RM. 2002. Self-determination research: Reflections and future directions. 
In: Deci EL, Ryan RM (Editors). Handbook on Self-Determination Research. 1st Ed. 




Deci EL, Vallerand RJ, Pelletier LG, Ryan RM. 1991. Motivation and education: The 
self-determination perspective. Educ Psychol 26:325–346. 
 
Dettmer S, Tschernig T, Galanski M, Pabst R, Rieck B. 2010. Teaching surgery, 
radiology and anatomy together: The mix enhances motivation and comprehension. 
Surgical and radiologic anatomy. 32:791–795. 
 
Deepak KK, Al-Umran KU, Al-Sheikh MH, Al-Rubaish A. 2011. The influence of gender 
on undergraduate performance in multiple choice testing in clinical disciplines at 
University of Dammam, Saudi Arabia. Al Ameen J Med Sci 4:123–130. 
 
Dogan U.  2015. Student engagement, academic self-efficacy, and academic motivation 
as predictors of academic performance. Anthropol 20:553–561.  
 
Drake RL, McBride JM, Lachman N, Pawlina W. 2009. Medical education in the 
anatomical sciences: The winds of change continue to blow. Anat Sci Educ 2:253–259. 
 
Duckworth AL, Seligman ME P. 2006. Self-discipline gives girls the edge: Gender in 
self-discipline, grades, and achievement test scores. J Educ Psychol 98:198–208. 
 
Duncan TG, McKeachie WJ. 2005. The making of the motivated strategies for learning 




Edmunds J, Ntoumanis N, Duda JL. 2006. A test of self-determination theory in the 
exercise domain. J Appl Soc Psychol 36:2240–226. 
 
Ellis H. 2001. Teaching in the dissecting room. Clin Anat 14:149–151. 
  
Erten IK. 2014. Interaction between academic motivation and student teachers' 
academic achievement. Procedia Soc Behav Sci 152:173–178. 
 
Evans DJ, Zeun P, Stanier RA. 2014. Motivating student learning using a formative 
assessment journey. J Anat 224:296–303. 
 
Evans P. 2015. Self-determination theory: An approach to motivation in music 
education. Music Sci 19:65–83. 
 
Feiz P, Hooman HA, kooshki Sh. 2013. Assessing the motivated strategies for learning 
questionnaire (MSLQ) in Iranian students: Construct validity and reliability. Procedia 
Soc Behav Sci 84:1820–1825. 
 
Finch P. 2004. The motivation of massage therapy students to enter professional 




Freudenthaler HH, Spinath B, Neubauer AC. 2008. Predicting school achievement in 
boys and girls. Eur J Pers 22:231–245.  
 
Gottfried AE, Marcoulides GA, Gottfried AW, Oliver PH, Guerin GW. 2007. Multivariate 
latent change modeling of developmental decline in academic intrinsic math motivation 
and achievement: Childhood through adolescence. Intern J Behav Dev 31:317–327. 
 
Gramzow RH, Elliot AJ, Asher E, McGregor HA. 2003. Self-evaluation bias and 
academic performance: some ways and some reasons why. J Res Pers 37:41–61. 
 
Hakan K, Münire E. 2014. Academic motivation: Gender, domain and grade differences. 
Procedia Soc Behav Sci 143:708–715. 
 
Hidi S. 2006. Interest: A unique motivational variable. Educ Res Rev 1:69–82. 
 
Hidi S, Harackiewicz JM.2000.  Motivating the academically unmotivated: A critical 
issue for the 21st century. Rev Educ Res 70:151–179. 
 
Jensen PA, Moore R. 2008. Students' behaviors, grades and perceptions in an 




Kauffman CA, Derzain M, Asmar A, Kibble JD. 2018. Relationship between classroom 
attendance and examination performance in a second-year medical pathophysiology 
class. Adv Physiol Educ 42:593–598. 
 
Keller JM. 1987. Strategies for stimulating the motivation to learn. Perform 
Instruct 26:1–7. 
 
Keller JM. 2008. First principles of motivation to learn and e-learning. Dist Educ 29:175–
185. 
 
Keller J, Suzuki K. 2004. Learner motivation and e-learning design: A multinationally 
validated process. J Educ Media 29:229–239. 
 
Kim K, Hwang J, Kwon B. 2016. Differences in medical students ‘academic interest and 
performance across career choice motivations. Int J Med Educ 7:52–55. 
 
Kizilcec RF, Halawa S. 2015. Attrition and achievement gaps in online learning. In: 
Proceedings of the Second ACM Conference on Learning @ Scale (L@S’15); 
Vancouver, BC, Canada, 2015 March 14-18. p 57–66. Association for Computing 
Machinery (ACM). New York, NY. 
 
Koseoglu Y. 2013. Academic motivation of the first-year university students and the self-




Kruger J, Dunning D. 1999. Unskilled and unaware of it: How difficulties in recognizing 
one's own incompetence lead to inflated self-assessments. J Pers Soc Psychol 
77:1121–1134. 
 
Labaree DF. 1997. How to Succeed at School without Really Learning: The Credentials 
Race in American Education. 1st Ed. New Haven, CT: Yale University Press. p 320. 
 
Lee E. 2005. The relationship of motivation and flow experience to academic 
procrastination in university students. J Genet Psychol 166:5–14. 
 
Lee MK, Cheung CM, Chen Z. 2005. Acceptance of Internet-based learning medium: 
The role of extrinsic and intrinsic motivation. Inf Manag 42:1095–1104. 
 
Linnenbrink-Garcia L, Patall EA, Pekrun R. 2016. Adaptive motivation and emotion in 
education: Research and principles for instructional design. Policy Insights Behav Brain 
Sci 3:228–236. 
 
Lujan HL, DiCarlo SE. 2017. A personal connection: Promoting positive attitudes 
towards teaching and learning. Anat Sci Educ 10:503–507. 
 
McDonough CM, Horgan A, Codd M, Casey P. 2000. Gender differences in the results 




Maurer T, Allen D, Gatch DB, Shankar P, Sturges D. 2012. Students’ academic 
motivations in allied health classes. Internet J Allied Health Sci Pract 10:6. 
 
Maurer TW, Allen D, Gatch DB, Shankar P, Sturges D. 2013. Students’ academic 
motivations in three disciplines. J Scholarship Teach Learn 30:77–89. 
 
Niemec CP, Lynch MF, Vansteenkiste M, Bernstein J, Deci EL, Ryan RM. 2006. The 
antecedents and consequences of autonomous self-regulation for college: A self-
determination theory perspective on socialization. J Adolesc 29:761–775. 
 
Neuville S, Frenay M, Bourgeois E. 2007. Task value, self-efficacy and goal 
orientations: Impact on self-regulated learning, choice and performance among 
university students. Psychol Belg 47:95–117.  
 
Owolabi JO, Tijani AA, Shallie PD. 2013. An assessment of the level of motivation 
towards the study of Anatomy among students in south-western Nigerian universities. 
Res J Health Sci 1:79–89. 
 
Parkinson TJ, Gilling M, Suddaby GT. 2006. Workload, study methods, and motivation 
of students within a BVSc program. J Vet Med Educ 33:253–265. 
 
Pintrich PR. 1999. The role of motivation in promoting and sustaining self-regulated 




Pintrich PR. 2003. A motivational science perspective on the role of student motivation 
in learning and teaching contexts. J Educ Psychol 95:667–686. 
 
Pintrich PR, Smith DA, Garcia T, McKeachie WJ. 1991. A Manual for the Use of the 
Motivated Strategies for Learning Questionnaire (MSLQ). Technical Report No. 91-B-
004. 1st Ed. Ann Arbor, MI: The Regents of the University of Michigan. p 75. 
 
Pizzimenti MA, Axelson RD. 2015. Assessing student engagement and self-regulated 
learning in a medical gross anatomy course. Anat Sci Educ 8:104–110. 
 
Próspero M, Vohra-Gupta S. 2007. First generation college students: Motivation, 
integration, and academic achievement. Commun Coll J Res Pract 31:963–975. 
 
Rotgans JI, Schmidt HG. 2014. Situational interest and learning: Thirst for knowledge. 
Learn Instruct 32:37–50. 
 
Ryan RM, Deci EL. 2000. Intrinsic and extrinsic motivations: Classic definitions and new 
directions. Contemp Educ Psychol 25:54–67. 
 
Sawdon M, Finn G. 2014. The 'unskilled and unaware' effect is linear in a real-world 




Schraw G, Lehman S. 2001. Situational interest: A review of the literature and directions 
for future research. Educ Psychol Rev 13:23–52. 
 
Schunk D. H., Pintrich P. R., Meece J. L. 2008. Motivation in Education: Theory, 
Research and Applications, 3rd Edn., Upper saddle River, NJ: Merrill-Prentice Hall. p 
433. 
 
Simons J, Dewitte S, Lens W. 2004. The role of different types of instrumentality in 
motivation, study strategies, and performance: Know why you learn, so you'll know what 
you learn! Br J Educ Psychol 74:343–360. 
 
Singleton N, Lee A, Meltzer H. 2002. Psychiatric Morbidity among Adults Living in 
Private Households, 2000: Technical Report. 1st Ed. London, UK: The Office for 
National Statistics. 268 p. 
 
Sinha M, Ghate J, Chatur DK, Sinha R. 2017 Gender difference in performance of 
undergraduate medical students for subjective and objective evaluation in physiology. 
Int J Sci Rep 3:22–27 . 
 
Smith CF, Mathias HS. 2010. Medical students' approaches to learning anatomy: 
Students' experiences and relations to the learning environment. Clin Anat 23:106–




Smith CF, Finn GM, Stewart J, Atkinson M, Davies DC, Dyball R, Morris J, Ockleford C, 
Parkin I, Standring S, Whiten S, Wilton J, McHanwell S. 2016. The Anatomical Society 
core regional anatomy syllabus for undergraduate medicine. J Anat 228:15–23. 
 
Smith CF, Tollemache N, Covill D, Johnston M. 2018. Take away body parts! An 
investigation into the use of 3D-printed anatomical models in undergraduate anatomy 
education. Anat Sci Educ 11:44–53. 
 
Sobral D. 2016. Medical students’ motivation for teaching. Clin Teach 13:313–313. 
 
Soemantri D, Mccoll G, Dodds A. 2018. Measuring medical students' reflection on their 
learning: Modification and validation of the motivated strategies for learning 
questionnaire (MSLQ). BMC Med Educ 18:274. 
 
Sargent, C., Borthick, A., & Lederberg, A. 2011. Improving retention for principles of 
accounting students: Ultra short online tutorials for motivating effort and improving 
performance. Issues in Acc Educ 26(4): 657–679 
 
Stoffa R, Kush J, Heo M. 2011. Using the Motivated Strategies for Learning 
Questionnaire and the Strategy Inventory for Language Learning in Assessing 
Motivation and Learning Strategies of Generation 1.5 Korean Immigrant Students. Educ 




Standage M, Duda JL, Ntoumanis N. 2006. Students' motivational processes and their 
relationship to teacher ratings in school physical education: A self-determination theory 
approach. Res Q Exerc Sport 77:100–110. 
 
Standage M, Gillison F, Treasure DC. 2007. Self-determination and motivation in 
physical education. In: Hagger MS, Chatzisarantis NL (Editors). Intrinsic Motivation and 
Self-Determination in Exercise and Sport. 1st Ed. Champaign, IL: Human Kinetics. p 71–
85. 
 
Sturges D, Maurer TW, Allen D, Gatch DB, Shankar P. 2016. Academic performance in 
human anatomy and physiology classes: A 2-yr study of academic motivation and grade 
expectation. Adv Physiol Educ 40:26–31. 
 
Tariq S, Mubeen S, Mahmood S. 2011. Relationship between intrinsic motivation and 
goal orientation among college students in Pakistani context. J Educ Pract 2:11–17.  
 
Tranquillo J, Stecker M. 2016. Using intrinsic and extrinsic motivation in continuing 
professional education. Surg Neurol Int 7:S197–S199. 
 
Vallerand RJ, Pelletier LG, Koestner R. 2008. Reflections on self-determination theory. 




Van Dinther M, Dochy F, Segers M. 2011. Factors affecting students‘ self-efficacy in 
higher education. Educ Res Rev 6:95–108.  
 
Wang MC, Peverly ST. 1986). The self-instructive process in classroom learning 
contexts. Contemp Educ Psychol 11:370–404. 
 
Wilson JH, Wilson SB. 2007. The first day of class affects student motivation–An 
experimental study. Teach Psychol 34:226–230. 
 
Wolters CA, Yu SL. 1996. The relation between goal orientation and students’ 














Figure 1: Self-Efficacy for Learning Performance (SELP) was a significant predictor of 
anatomy unit grade. SELP explained 10.9% of the variance in grade. For every one 
point increase in SELP, anatomy unit grade increased by 4.56%.  
Likert scale (1= not at all true and 7= very true of me). 
 
 
 
 
 
 
 
 
 
